Finding universal rules that predict the success of potential invaders is difficult given the breadth of interactions that occur between the invader and the other species in its new range. Among animal species, behavioural traits may play an especially relevant role in mediating these interactions. Whereas the predatory behaviour of invasive predators is especially well documented, less is known about how behaviour may mediate the success of invasive prey species. Here we tested how the behaviour of both an invasive prey species, the amphipod Dikerogammarus villosus, and a common fish predator, the European perch, Perca fluviatilis, affect the outcome of predation events. Invasive D. villosus exhibited significantly greater sheltering and less exploratory behaviour than a naturalized amphipod Gammarus roeseli. This increased sheltering behaviour in the invasive amphipod appears to have a major functional consequence as this species was far less likely than the naturalized amphipod to be predated by the perch. Contrary to our predictions, the behaviour of the individual perch had no influence on consumption of either amphipod species, suggesting that amphipod behaviour was the key determinant of the success of a predation event. Our results highlight the importance of prey behaviour during predation events and emphasize that consideration of antipredator behaviour in potentially invasive prey species may help improve predictions of invasion success. © 2018 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Invasions are an increasing problem in our globalized world. Predicting whether an invasive species will be able to successfully spread, become established and cause problems in its new range is difficult. Many traits such as abiotic tolerance, life history strategies and behavioural traits (reviewed in Hayes & Barry, 2008) are known to contribute to invasion success. However, finding universal rules that predict a potential invader's success is hampered by the fact that each invasion event is characterized by a unique set of interactions between the invader and the native community. Given its flexibility, behaviour may be especially relevant during the invasion process (Carere & Gherardi, 2013; Chapple, Simmonds, & Wong, 2012; Holway & Suarez, 1999) when an invading animal needs to be able to reach and then persist in its new environment. However, it is still unclear which behaviours might be most beneficial to invaders, although trophic position (i.e. the amount of predation it will experience) can help predict the nature of the interactions an invader will have with the resident community.
Many invasive animal species exhibit a suite of behavioural characteristics that have been implicated in helping potential invaders disperse further (Rehage & Sih, 2004) , outcompete native species (Duckworth & Badyaev, 2007) and increase consumption rates (Bollache, Dick, Farnsworth, & Montgomery, 2008; Pintor, Sih, & Bauer, 2008) . In general, many invasive species are found to show higher levels of activity, aggression, exploration and/or sociability than native or resident species (Duckworth & Badyaev, 2007; Hudina, Hock, & zganec, 2014; Monceau, Moreau, Poidatz, Bonnard, & Thi ery, 2015; Pintor et al., 2008; Rehage & Sih, 2004) . These behaviours are especially obvious in invasive species that lack predators in their invasive range (e.g. lionfish, Pterois volitans: Green, Akins, Maljkovi c, & Côt e, 2012; cane toads, Rhinella marina: Shine, 2010). However, many invaders occupy lower trophic levels and a key step to their successful invasion is likely to be avoidance of consumption by predators. For these invaders, more passive behaviours may be more beneficial if they help reduce invader visibility and predator encounter rates (Briffa, Jones, & MacNeil, 2016; De Gelder et al., 2016; Truhlar & Aldridge, 2015) ; however, so far invader behaviour in the face of predation has received considerably less attention making it unclear how important behaviour in this context is for invasion success. 
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